Binding of recA protein to single- and double-stranded polynucleotides occurs without involvement of its aromatic residues in stacking interactions with nucleotide bases.
Phosphorescence and optically detected triplet state magnetic resonance (ODMR) spectroscopy studies of recA protein and its complexes with poly(5-HgU) and poly(dA-5BrdU) show that the two tryptophan residues are not involved in stacking interactions with the nucleotide bases of either single- or double-stranded polynucleotides. Solvent conditions which induce preferential binding to single-stranded ligands result in a shortening of the tyrosine phosphorescence lifetime, which is further reduced upon binding to poly(5-HgU). This suggests a change in the global conformation or self-aggregation state of the protein. Binding to poly(dA-5BrdU) induces small changes in the tryptophan zero field splittings of recA, but significant changes on those of 5BrdU, which are consistent with recA binding to the minor groove of the polynucleotide.